Modulatory effects of serotonin on glutamatergic synaptic transmission and long-term depression in the deep cerebellar nuclei.
The deep cerebellar nuclei (DCN) are the terminal components of the cerebellar circuitry and constitute its primary output structure. Their activity is important for certain forms of motor learning as well as generation and control of movement. DCN neurons receive glutamatergic excitatory inputs from the pontine nuclei via mossy fibres (MFs) and concomitantly receive inputs from 5-HT-containing neurons of the raphe nuclei. We aimed to explore the roles of 5-HT at MF-DCN synapses by using cerebellar slices from 11 to 15-day-old rats. Bath application of 5-HT reversibly decreased the amplitude of stimulation-evoked excitatory postsynaptic currents (eEPSCs) via the activation of 5-HT1B receptors at the presynaptic terminals of the MFs. Burst stimulation of the MFs elicited long-term depression (LTD) at the MF-DCN synapses that require activation of the group I metabotropic glutamate receptor (mGluR). In the presence of 5-HT, the extent of burst-induced LTD of MF EPSCs was significantly reduced. Application of 5-HT also decreased the amplitude of mGluR-dependent slow EPSCs evoked by similar burst stimulation. Furthermore, (S)-3,5-dihydroxyphenylglycine (DHPG), a group I mGluR agonist, induced chemical LTD of MF EPSCs, and 5-HT had no significant effect on this LTD. Taken together, the results suggest that 5-HT not only has transitory inhibitory effects on MF EPSCs but also plays a role in regulating the long-term synaptic efficacy.